


1. BBEAEHHE 

Ao noclleAHero speMeHIII peaK~~~~~~~ MHoroHYKilOHHbiX nepeAa4 omtcbi
Ballli!Cb B OCHOBHOM C nOM~b~ nOAXOAOB: A~Y3HOHHOH MQAeJllil Ill 
/3TOT nOAXOA HaH60J1ee nonyJlRpeH/ H MOAelllil, OCHOBaHHOH Ha KOJlJleK
THBHOM raMIIIJlbTOHiilaHe, B KOTOpOM KOJlJleKTIIIBHOH nepeMeHHOH RBJlReTCR 
napaMeTp MaCCOBOH aCIIIMMeTpHiil 121• 06a nOAXOAa Tpe6y~T BbiAelleHHR 
KOJlJleKTIIIBHOH nepeMeHHOH, xapaKTepllt3y~eH MaCCOBY~ aCIIIMMeTpH~, 
1113 MHomecTea APYrHx cTeneHeH cso6oAbl RAPa. A~~Y3IIIOHHaR MOAellb 
npeAnOJlaraeT, 4TO 3Ta KOJllleKTHBHaR nepeMeHHaR ClilllbHO CBR3aHa 
C APYrHMH CTeneHRMH CBo60Abl RApa, B TO BpeMR KaK B OCHOBe BTO
POH MOAellH 11emHT npeAnollomeH~~te o c11a6ocT111 3TOH CBR3H. Pa311H4Hble 
npeAnOilOmeHHR BeAYT K pa3111114HbiM ypaBHeHIIIRM, onHCbiBa~~HM npo~ecc 

MHOrOHYKilOHHbiX nepeAa4. 06~HM AllR 060HX nOAXOAOB RBJlReTCR TO, 
4TO MliiKPOCKOnlil4eCKHe xapaKTepliiCTHKH RAep BXOART B OKOH4aTeJ1bHble 
peayllbTaTbl llHWb 4epea He6ollbWOe 4HCI10 ycpeAHeHHbiX napaMeTpos, 
TaKIIIX KaK K03~~~~~~HeHTbl APeH$a H AH~~Y3HH B nepBOH MOAellH H no
TeH~HallbHaR 3HeprHR Ill MaCCOBbiH K03~H~HeHT - BO BTOPOH. 3KCne
PHMeHTaJ1bHble me AaHHble 181 yKa3biBa~T Ha To, 4TO HHAHBHAYallbHble 
;;::;:;5::;;;;.:;.;:;-.~, "l-Ie...,, "'" uuuJIU"'~"'HaR CTPYKTypa OKa3biBa~TCR cy~ecT
eeHHbiMH AllA MHoroHyKJlOHHbiX nepeAa4. HMeHHo no 3TOH npH4HHe 
B AaHHOH pa6oTe Mbl pa3BHBaeM A11R OnHCaHHR npo~ecca MHOrOHYKJlOH
HbiX nepeAa4 MliiKPOCKOnH4eCKY~ MOAeJlb. 

OonbiTKa paCCMOTpeHIIIR npo~ecca MHOrOHYKilOHHbiX nepeAa4 Ha oc
HOBe MHKPOCKOnlil4eCKOrO nOAXOAa npeAnPHHHMallaCb B pa6oTaX, HC
noJlb3Y~HX MeTOA XapTp~~t-~bKa c aaBHCHMOCTb~ oT speMeHH 147• 3ToT 
nOAXOA npeAnOilaraeT 60ilbWOH 06DeM Bb14HCJ1HTellbHOH pa60Tbl, HO PRA 
3~~eKTOB c ero noMO~b~ He YAaeTCR o6DRCHIIITb Aa~e Ka4eCTBeHHO. 
B TaKOH CHTya~HH nolle3HOH 6yAeT MOAellb, B KOTOPOH TaKme HCnOJ1b-
3yeTCR OAH04aCTH4HbiH nOAXOA, HO Aella~TCR npH611HmeHHR, KOTOpble, 
COXpaHRR Ka4eCTBeHHble 4epTbl RBJleHHH, cy~eCTBeHHO ynp~a~T pac
CMOTpeHHe, 6JlarOAaPR 4eMy 06Jler4aeTCR Ka4eCTBeHHbiH aHai1H3 HaH-
6ollee CllOmHbiX eonpOCOB. KpoMe Toro, HCXOAR H3 TaKOH MOAellH, Mom
HO 6yAeT B AallbHeHWeM BKJ104aTb B paCCMOTpeHHe OCTaT04Hble Clilllbl, 
4TO KpaHHe 3aTPYAHHTellbHO CAellaTb, OCHOBbiBaRCb Ha nplii6JllilmeHHiil 
XapTp~~t-~oKa. C~opMyllHposaTb TaKyo MOAellb - ~ellb AaHHOH pa6oTbl. 

2. ~OP~1YnHPOBKA MOAEnH 

rlly60KOHeynpyrHe CTOJlKHOBeHHR TRmeJlbiX HOHOB xapaKTepH3Y~TCR 
BpeMeHaMH -10-21

c. Ha Ha4aJ1bHOH CTaAHH CTOJlKHOBeHHR, nPOAOilmH-
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TeflbHOCTb KOTOPOH -10 c, KHHeTH4eCKaR 3HeprHR OTHOCHTeflbHOrO 
ABHmeHHR nepeXOAHT B 3HeprH~ BHyTpeHHero B036Y*AeHHR H o6pa3yeT
CR ABOHHaR RAepHaR CHCTeMa, KOTOpaR mHBeT, He AOCTHraR COCTORHHR 
CTaTHCTH4eCKOrO paBHOBeCHR. ~BOHHaR RAepHaR CHCTeMa - YHHKanbH~H 
o6DeKT AflR HccneAOBaHHR npoTeKaHHR pa3nH4H~x HepaeHoeecH~x npo
~eccoe B RAePHOM Be~eCTBe. 0AHH H3 TaKHX npo~eCCOB - 06MeH HyK
flOHaMH MemAY COCTaBflR~~HMH CHCTeMy RAPaMH. 

B 3TOH pa6oTe M~ 6yAeM HCCfleAOBaTb MeXaHH3M MHOrOHYKfl,OHH~X 
nepeAa4 H paCCMOTPHM ABOHHY~ RAePHY~ CHCTeMy yme nocne Toro, 
KaK KHHeTH4eCKaR 3HeprHR OTHOCHTeflbHOro ABHmeHHR nepewna BO 
epeMeHHY~ 3HeprH~ B036y*AeHHR H B CHCTeMe YCTaHOBHflOCb Tennoeoe 
paBHOBeCHe. ~ 

raMHflbTOHHaH CHCTeM~ RBflReTCR CllYHK~HOHaflOM OT TOKa J H nnoT
HOCTH p HYKflOHOB Iii/ H MOmeT 6~Tb 3anHCaH CfleAY~HM o6pa30M: 

,. 
H = T (j (X)) + ( d8 i t[; (X) ] , 

rAe T - KHHeTH4ecKaR 3HeprHR, a t[p(x)] - nnoTHOCTb 3HeprHH HyK
noHoe B RAePHOH MaTepHH. 

OnepaTop nnoTHOCTH p(X) cneAY~~HM o6pa3oM B~pamaeTcR 4epe3 
nonee~e onepaToP~ HYKnoHoe: 

A ~ ""+ -+ A -+ 
p (x) = 'I' (x) 'I' (x) , 111 

-·······. -~---· ... ---------- --------- - - --. - ~ 
"""J I~"'IUI I'""'" I~I:IOIA Vll~tJO I Vt-'VD, VI Dc;:""'.QN"'t"'A 1'\.0"'1-\UM.J ,...., UUio"CII.OYILJU4riA -t,..t'l\..-

- HaneTa~HH HOH, T- RAPO -MHWeHbl: 

12/ 

""+-+ ""+-+ 
OnepaTop~ 'I' P (x) , 'I' 1(x) MOmHo pa3nomHTb no OAH04aCTH.4HOMy 6a-

3Hcy, OTBe4a~eMy Ka*AOMY H3 CTanKHBa~~HXCR RAep: 

A+-+ -+ + 
'I' p (x) = I r/J j* ( x) a . , 

Jp p Jp 

rAe j p, j T - KBaHTOB~e 4HCna 
CTBeHHO B HaneTa~eM HOHe H B 
4aCTH4H~e·CilYHK~HH. 

OAH04aCTH4H~X COCTORHHH COOTBeT

RApe-MHWeHH; r/JJ; (x), r/JJ*T(X)- OAHO-

3AeCb CfleAyeT orOBOPHTbCR, 4TO B~We M~ npeHe6pernH 3Cil<lleKTOM 
HeOPTOrOHaflbHOCTH OAH04aCTH4H~X CllYHK~HH, OTBe4a~HX pa3H~M RA
paM/B/ .Ho KOflH4eCTBeHHO 3TOT 3<1l$eKT Man,a Hawe HCCfleAOBaHHe HO
CHT Ka4eCTBeHH~H xapaKTep. noACTaBflRR 121 B 111, ROfly4aeM 

A ""+ A A A 

P '(x) = 'I' P (i') 'l'T (x) + 'I' ;(xj 'I' P(x) • 

4acTb nnoTHocTI1 p,. '(x), onHc~ea~aR nepexoA~ HYKnoHoB 113 RAPa 

2 

8 RAPO, Mana no cpaeHeHH~ c p
0

(x), H raMHnbTOHHaH MomHo pa3no

mHTb no cTeneHRM p~(x): 

H = T<l) + r d8i d; <in + r d \ St[p-o<i>1 ; '(x) + ••• 
o 8po (x) 

131 

nepe~e ABa cnaraeM~X B 131 onHC~Ba~T ABOHHY~ RAePHY~ CHCTeMy 
npH6flHmeHHO, 6e3 y4eTa o6MeHa HyKflOHaMH. 3Ty 4aCTb raMHflbTOHHa
Ha lo6o3Ha4HM ee 4epe3. H0 I M~ B03bMeM e BHAe cyMM~ OAH04ac
TH4H~x raMHflbTOHHaHOB Ka*AOrO H3 CTaflKHBa~HXCR RAep, npeHe6pe
raR OCTaT04H~M B3aHMOAeHCTBHeM HYKflOHOB. 4Hcna 3anonHeHHR HyK
noHaMH OAH04aCTH4H~X COCTORHHH RBflR~TCR CllYHK~HRMH TeMnepaTyp~ T, 
COOTBeTCTBy~eH 3HeprHH OTHOCHTeflbHOrO ABHmeHHR, nepeweAWeH 

8 3HeprH~ eHyTpeHHero eo36y*AeHHR. QyHK~HR 8 d Po (X) 1 I 8p o (X) 
- 3TO OAH04aCTH4H~H noTeH~Han ABOHHOH RAepHoH cHcTeM~. B pe3ynb
TaTe CAenaHH~X npH6nHmeHHH M~ nony4aeM cneAY~HH raMHflbTOHHaH: 

H = H + 
0 

I (g 
1 

j a ; a j + h. c.) , 
IT j p T P T P 

H0 =I Ei at a1 + I E j aj aj , 
iT T T T j p P P P 

E1 T , Ej P - OAH04acTH4H~e 3HeprHH, 

a_, ~ Bf[po(x) 1 
g LJ P _ r d x t/Ji (x, _, .;, J P (x) • 

~r T l'ln (y\ 
. 0. -

141 

"o Toro MOMeHTa KaK RAPa eownH e KOHTaKT lnycTb 3To 6yAeT t = 0 I, 
1-\ ' B II ll CHCTeMa onHC~BaeTCR raMHflbTOHHaHOM H0 , 03My~eHHe BKfl~4aeTCR 

B MOMeHT t = 0. 

3. OCHOBHbiE YPABHEHHfl 

Be~ HHCilOPMa~H~ 0 CHCTeMe, onHC~BaeMOH raMHflbTOHHaHOM 141, 
MOmHO nony4HTb, HCCfleAOBaB reH3eH6eprOBCKHe ypaBHeHHR ABHmeHHR 
AflR CllepMI1eBCKHX onepaTopoe aJ+ (t), a; ( t) (a +j (0) = a +j , a; ( 0) =a; ): 

P T P P T T 

-i11.~ a + (t) = Ej a +j (t) + I g i j a; (t) , 
dt j p P P iT T P T 151 

- ifl_!_ a+ (t) = E i a +i (t) + I g a+ (t) • 
dt iT T T j p iT j P j P 

C411TaR Clla3~ MaTpi14H~x 3neMeHTOB g ir j P cny4aHH~MI1 eeni14HHaMI1 

11 npeHe6peraR HeKorepeHTH~MH 3QelleKTaM11, nony4aeM cneAY~11H pe-

3YflbTaT: 
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+ i + 1 * + a 1 (t) = exp(+-E 1 t) (u 1 (t) a. + l: -g. . v1 . (t) a. ) , 
T fl T T 1 T jp ii'l 1 T J P T J P J P 

rAe c!lYHKI.\1111 _u jp (t), u 1 T(t) , V Jp l T(t) , Vi T j p( t) YAOBJleTBOP.RIOT 

t . 
v. 

1 
(t) f dt' exp(+ .!...(E. - EJ } t') + 

Jp T 0 1\ IT p 

+.!.. }; 
1i 1' 

T 

\g1TJPI2 t . • 
fdt'lexp(+~ (E., -E. )(t-t')}-llv (t'), 

E , - E 0 IT J p Jp IT 
iT J P 

t . 
v. j (t)-= f dt'exp(-..!..(E. -E )t')-

IT p 0 fl IT j p 

i Jg1TiP\2 t i 
--}; - fdt'lexp(--(E

1 
-EJ' )(t-t')-llv 1 . (t'). 

1'1 ·' E. -E., o 1t T P TlP Jp 1~ 1 _ 
r 

0cHOBH~MI1 xapaKTepi1CTI1KaMI1 npOL\eCca MHoro~yKJlOHH~x nepeAa4 

.RBJl.RIOTC.R cpeAHee 411CJlO nepeAaHHbiX HYKJlOHOB < NP (t int) >- A p 

11 COOTBeTCTBYIOIII'i.R cpeAHeKBa~paTI14Ha.R $1lYKTYai.\11.R a2(tlnt) = 
= <N2P (t

1
. t )>-<Np(t. t )J; Np(t) =}; a+

1 
(t) a. (t) - onepaTOp 

n In jp p Jp 
411CJla HYKJl~HOB B nerKOM $parMeHTe, tint - speM.R B3ai1MOAeHCTBI1.R. 
Be1l11411H~ < N P (t) > 11 a 2 (t) cneAY1011111M o6paaoM s~pamaiOTC.R 4epea cllYHK-

1.\1111 uiT' ujp' viTJP, vjpiT 
\girJ p 1

2 

d~P(t)> = l: lu. (t) 12<0ia+ a. I 0> + l: ·---lv. . (t)1
2
<0ia:t a 1 I 0>, 

jp Jp Jp Jp Jp, IT -fl2 ITJ p IT T 

a2(t) = l: luj (t)12_l_lgi j 121vj I (t)l2 x 171 
. . P f12 T P P T 
ITJ p 

x(<Oia~a. I0>(1-<0ia+
1 

a. 10>)+<0\a: a. IO>(l-<Oia~ a. \0>))+ 
Jp Jp T 1T IT IT ' J p J p 

+ l: <I u. < t) 1 2 
- 1 > 2 < o I a~ a. I 0> <1 - < o I a:t a. I o > > + 

Jp Jp Jp J p Jp J p /8/ 

+ l: ~!g 1 . 12 lg .. ,1 2 \v .. (t)\ <Oia:a. \0>(1-<01a+
1 

a
1 

IO>), 
JpJplT 11 TlP 1TlP lP 1 T 1T 1 T T T 

rAe \0> - COCTORHHe CI1CTeMbl 8 MOMeHT t = 0. 
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411CJl0 HYKJlOHOB, KOTOpbiMH o6MeHHBaiOTC.R RAPa 8 rnyfiOKOHeynpy
rHX CTOJlKHOBeHH.RX,AOCTaT04HO SeJlHKO, HO 6narOAap.R 60JlbWOH 3Hep
rHH S036ymAeHH.R 3aTpoHyT~ 8 OPOL\eCce MHOrOHYKJlOHHbiX nepeAa4 
OKa3b1BaeTC.R AOCTaT04HO 6oJlbWOe 4HCJlO OAH04aCTH~HbiX COCTORHHH. 
8CJleACTBHe 3TOrO 113MeHeHH.R 4HCeJl 3anOJ1HeHH.R KOHKpeTHbiX OAHO~ac
TH4HbiX COCTO.RHHH MOmHO C4HTaTb OTHOCHTeJlbHO ManwMH. 8 3TOM np~-t-
6JlHmeHHH /oHo 3KBHBaJleHTHO KBaa~-t6oaoHHOMY npH61lH*eHHIO/ AJl.R 

<N P (t) > 11 a 2 (t) nony4aeTc.R cneAYIOIQHH pe3yJllo TaT: 

lgirtJP 12 
d~ p > = Ap - 2 }; (l - cos.!...(E. -E I )) x 

ior,lp (EtT-E]p)2 fl IT p 

x(<OJajpaJpiO> -<0\airaiTIO>) /9/ 

\g1TJP\
2 

t 
a2 (t) = 2 l: (l- cos-(E 1· - EJ· P)) x 

· 2 "" T 
jpi T (E E ) " iT- j P' 

x(<O\a;pajpl0>(l-<Oiatta 1 T\0>) + <0la;Ta 1T\O>(l- <OiatpajpiO>)). 

KaK yme rosop1.1nocb Bbtwe, Mbl paccMaTp'HsaeM ABOHHYIO RAePHYK> 

CHCTeMy nOCJle TOrO, KaK KHHeTH~eCKa.R 3HeprH.R OTHOCHTeJlbHOro 
ABH)l(eHHR nepeWJla 80 BHyTpeHHIOIO 3HeprH10 B03fiY)l(AeHH.R H 8 CHCTeMe 

ycTaHOBHJlOCb Tennosoe paBHOBeCHe. no3TOMY AJl.R 4HCeJl aanOJlHeHH.R 

<0\at aJ. \0>,<0la: a. \0> MO)l(HQ HCnOJlb30BaTb Sblpall(eHHe 
p p IT IT 

+ .1!. -I!< -1 
<0\ a 8 a 8 I 0> = (1 + exp( ; f)) , S =iT' j P, 

rAe T - TeMnepaTypa CHCTeMbl, Er - $epMHeBCKa.R 3HeprH.R COOTBeT

CTBYIOIIIero .RApa. 

4. PE3YJlbTATI:-I 

6b1we npH paccMoTpeHHH npo1.1ecca o6MeHa HyKnoHaMH Me>KAY RAPaMH 
Mbl He Y4HT~BaJlH OCTaT04HbiX CHJl, AeHCTBYIOIIIHX MemAY HyKJlOHaMH. 

npH nepeXOAe HYKJlOHa H3 3aH.RTOrO COCTO.RHH.R OAHOrO .RAPa 8 Cso-

60AHOe COCTO.RHHe APYroro o6paayeTC.R B036Yl!<AeHHe THna 4aCTHL\a 
e OAHOM RAPe - AbiPKa a APyroM. Bepo.RTeH H o6paTH~H nepexoA HyK
noHa, e peaynbTaTe KOToporo so36Y>KAeHHe HC4eaaeT. Y4eT ocTaTo4-
HbiX CHJl npHBeAeT K TOMY, 4TO B036Y>KAeHH.R THna 4aCTHLia-AbiPKa, 
no.RBHBWHeC.R a HAPax, 6YAYT pacnaAaTbC.R Ha 6onee CJlO>KHble soa6ym
AeHH.R THna ABe 4aCTHL\~-A~PKa HJlH 4aCTHL\a-ABe A~PKH H T.A. 3To 
yMeHbWHT sepo.RTHOCTb o6paTHOrO nepeXOAa H yseJlH4HT aCHMnTOTH-

4eCKHe 3Ha4eHH.R 4HCJla nepeAaHH~X HYKJlOHOB H WHPHH~ MaCCOBOro 
/aapRAOBoro/ pacnpeAeJleHH.R. npocTeHWHH cnoco6 yqeTa OCTaT04HbiX 
CHJl - BBeAeH~e WHPHH B036Y>KAeHHH THna 4aCTHL\a-A~pKa, xapaKTepH-

3YIOIIIHX pacnaA Ha 6onee CJlOIKHble KOH$Hrypai.\HH. npHBeAeHHble HH>Ke 

peaynbTaT~ nony4eHbl c y4eTOM 3Toro 3$$eKTa. 
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6:2 13tX 1"A . 6:2 1,~ uo5 ·'Z, e+ u ~ E+ n 
80 80 

90 
180 120 

40 40 

0 20 40 t( 10-,jl«t) 0 2.0 40 t(10-20,) 

0: 62 
m:')( ms· ~ '2CJpb~b E+ t. 

so f,:100 

zso 

40 40 

0 0 20 

PeayJibTaTbl pac'leTa aHa'ieHHii a~ AJIH paaJIH'IHbiX MoMeH
TOB BpeMeHH I f - Ha'iaJibHbnv• oTHOCHTeJibHbJii yrnoBoii Mo
MeHT/o 

Ha p~cyHKe np~BeAeH~ peaynbTaT~ pac4eTa epeMeHHo~ aae~c~Mo
CT~ een~4~H~ a2 (t) 0 B~AHO' 4TO AO 3Ha4eH~~ t - I 1 o-20 c - 1 o-19 c/ 
een~4~Ha a~(t) zpacTeT np~6n~3~TenbHO n~He~Ho co epeMeHeM, TO 
eCTb TaK >Ke, KaK ~ e A~<l><l>Y3~0HHO~ MOAen~ (az2(t) = 2Dz t) o Xa-
paKTepHoe epeMR rny6oKoHeynpyroro cTonKHoeeH~R He npee~waeT 
1Q-20c. no3TOMY MO>KHO CKa3aTb, 4TO B OTHOWeH~~ BPeMeHHO~ 3a
B~C~MOCT~ Ben~4~H, xapaKTep~3Y~~X MHOrOHyKnOHH~e nepeAa4~, HaW~ 

peaynbTaT~ nOATBeP>KAaiOT A~<l><!>Y3~0HHYIO MOAenb. C POCTOM t n~He~-
v 2 

H~~ poeT az cMeHReTCR oc~~nnR~~RM~, nocne 4ero HacTynaeT ac~Mn-
TOT~4eCKoe noeeAeH~e. KaK B~AHO ~3 p~cyHKa, ac~MnToT~4ecKoe 3Ha-

2 4eH~e az y6~eaeT c yeen~4eH~eM np~~enbHoro napaMeTpa. 06bRC-
HReTCR 3TO TeM, 4TO C pOCTOM 3Ha4eH~R np~~enbHOrO napaMeTpa 
yeen~4~eaeTcR AOnR epa~aTenbHO~ 3Hepr~~ e nonHo~ K~HeT~4ecKo~ 
3Hepr~~ OTHOC~TenbHOrO AB~>KeH~R. 3TO BeAeT K yMeHbWeH~IO TeMne
paTyp~ ABO~HO~ RAepHOH C~CTeM~. C· yMeHbWeH~eM TeMnepaTyp~ yMeHb-

6 

Ta6JIHQa 

TeopeTH'IeCKHe H 3KcnepHMeHTaJibHble 3Ha'leHHH a;, <M~> H K03~HQHeHTa AH~Y3HH Oz 

PeaKQHH 182Xe+ t98Au 1S2Xe+12%n 182Xe +209Bi 208Pb+ 208pb 

Ena6o ,M3B/HYKJio 7,5 5,9 7,3 7,6 

2 Pac'leT 6,53 7,89 9,60 14,76 az 
3Kcno 18,0 20,4 32,2 30,4 

< 1\N> P aC'ieT 2,06 1,35 3,30 0,00 
3Kcno 2,0 0,0 2,2 

Dz 
Pac'leT 0, II o, 12 0,18 0' 18 
3Kcn. 0,65 

waeTcR "pa3M~T~e•• noeepxHocT~ <l>epM~, ~ ecneACTB~e :noro 3aTPYA
HReTcR 06MeH HyKnOHaM~o 

HaKnoH n~He~Horo Y4aCTKa Ha rpa<!>~Ke 3aB~C~MOCT~ a2 oT t onpe
AenReT 3<l><!>eKT~BH~H K03<l><l>~~~eHT A~<l><l>Y3HHo HawH pac4eT~zAaiOT AnR 
D z 3Ha4eHHe, KOTOpoe B 3-4 paaa MeHbWe 3KCnepHMeHTanbHOrO /7/ .' 
B Ta6nH~e npHBeAeH~ pacc4HTaHH~e HaMH 3Ha4eHHR AnR PRAa peaK~H~, 
3Ha~eHHR CABHrOB nonO>KeHHH MaKCHMYMOB 3aPRAOB~X pacnpeAeneH~H 
<.al-i> ~ 3Kcnep~MeHTanbHble AaHHble ::;,;;: 0 tspeMeHa npoTeKaHHR peaK
~~~ He PaCC4HTb1BanHCb HaMH, a 6blnH B3RTbl H3 APYrHX AaHHbiX/7/ oPe-
3YnbTaTbl paC~Ta noKa3b1BaiOT, 4TO Haw nOAXOA npHBOAHT K pe3ynb
TaTaM AnR <1\N>, cornacy~HMCR c 3KcnepHMeHTanbH~MH AaHHbiMH. 
B TO >Ke epeMR AnR a: Mbl nony4aeM 3Ha4eHHR, KOTOpble B HeCKOnbKO 
pa3 MeHbWe 3KCnepHMeHTanbHbiX, 4TO cornacyeTCR C pe3ynbTaTaMH 
pac4eToe, BblnonHeHHbiX e paMKax npH6nH>KeHHR XapTpH-<l>oKa c aaeH
CHMOCTbiO OT epeMeH~ /lO/, 3TO eCTeCTBeHHO, nOCKOnbKY HaW nOAXOA 
TaK>Ke OCHOBbiBaeTCR Ha OAH04aCTH4HOH MOAenHo 

PeaynbTaTbl pac4eTa cpeAHero 4Hcna nepeAaHH~X HyKnoHoB oKa-
3anHcb 4YBCTB~TenbHbiMH K 3Ha4eH~RM XHMH4eCKoro noTeH~Hanao Bbi
RCH~nocb, 4TO 6nH30CTb HnH YAaneHHOCTb OT noeepXHOCT~ <!>epMH 
OAH04aCTH4HbiX COCTORH~H C 60nbWHM J MO>KeT cy~eCTBeHH~M o6pa30M 
cKa3aTbCR Ha pe3ynbTaTax pac4eTao no3TOMY aHanHa AaHHbiX no peaK
~HRM MHOrOHYKnOHH~X nepeAa4 noTpe6yeT cneKTPOCK0nH4eCKOH HH$Op
Ma~HH, nony4aeMOH npH ~ccneAOBaHHH CTPYKTYPbl RApa, 

5. 3AKJ1104EH~IE 

Hawe paccMoTpeHHe noKa3ano, 4TO npeAno>KeHHaR MOAenb no3eo
nReT Ka4eCTBeHHO npaBHnbHO OnHCbiBaTb epeMeHHyiO 3aBHCHMOCTb 
nono>KeHHR MaKCHMYMa ~ WHPHHbl 3aPRAOBoro pacnpeAeneHHR nPOAyK-
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TOB peaKI..II-111 rny6oKoHeynpyrHx nepeAa4. KonH4ecTeeHHoe onHcaHHe 
CPeAHero 41-!CJla nepeAaHHbiX HYKilOHOB HaXOA"HT.C.R B COOTBeTCTBI-11-1 
C 3KCnepHMeHTallbH~MH AaHH~MH, HO 3Ha4eHH.R U~ nony4a~TC.R B He-
CKOJlb.KO pa3 MeHbWHMH·, 4eM 3KCnepHMet-tTaJlbH~e. • 

BepOSTHO, :noT HeAOCTaTOK MO>KHO 6yAeT ycTpaHHTb, BKJ1~4HB 

B paCCMOTpeHHe OCTaT04HOe B3aHMOAeHCTBHe HYKilOHOB. 
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